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QUICK-RELEASE STRUCTURE FOR A RACTHEING D-HEAD OF A 

RATCHTING WRENCH 

The present invention relates to a quick-release structure for a ratcheting 
D-head of a ratcheting wrench, and, more particularly, to a ratcheting D-head that 
5 can be detached and replaced quickly, allowing use of different specifications and 
different sizes such that the user may carry a single ratcheting wrench and 
optionally replace the ratcheting D-heads of various types, providing wider 
applications of the ratcheting wrench and convenience. 

Background of the Invention 
10 A typical ratcheting wrench available on market includes a ratcheting D- 

head that is fixed in shape and structure. Thus, the user must carry many 
ratcheting wrenches of different specifications and sizes for different work needs, 
which is inconvenient to carriage. Further, the ratcheting D-head cannot be easily 
removed from the ratcheting wrench for maintenance purposes, resulting in 
15 rusting of and damage to the ratcheting D-head and shortening the life of the 
ratcheting wrench. 

In view of these problems, the inventor of the present application having 
many years of experience in the manufacturing and production of the ratcheting 
wrenches and having proceeded with development and research as well as 
20 innovation in this regard is intended to provide a quick-release structure for a 
ratcheting D-head of a ratcheting wrench to solve these problems of the 
conventional ratcheting wrenches. 

Embodiment of the Invention 
An embodiment of the present invention will now be described with 
25 reference to the accompanying drawings to enable one skilled in the art to 
understand the structure of the present invention and the function to be achieved 
by the present invention. 

A quick release structure for a ratcheting D-head of a ratcheting wrench, 
as shown in Fig. 1 illustrating an exploded perspective view of a ratcheting 
30 wrench in accordance with the present invention, includes a ratcheting wrench 10, 
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a head 12, a pawl 20, a switch member 30, a C-clip 40, a spring SI, a ball Rl, a 
ratcheting D-head 50, a compression spring S2, a positioning ball R2, a push rod 
60, a return element 70, and a positioning block 80. 

The ratcheting wrench 10 includes a handle 11 for grip and a head 12 for 
5 receiving elements. The head 12 includes a circular groove 1211a side thereof, 
wherein the circular groove 121 does not extend throughout the head 12. A 
spring-receiving receptacle 122 is defined in a bottom wall delimiting the circular 
groove 121. The head 12 further includes an axial hole 123 extending throughout 
a central portion thereof. The axial hole 123 has a stepped portion 124 for 
10 receiving a flange 55 of the ratcheting D-head 50 (see Fig. A- A). Further, the 
axial hole 123 has a bottom portion communicated with the circular groove 121, 
and an annular groove 125 is defined in a peripheral wall delimiting the axial hole 
123. 

The pawl 20 is a symmetric block having symmetric left and right 

15 portions. The pawl 20 further includes two arcuate sides the bottom sides of 
which include left and right ball-retaining grooves 21 and 22 that are contiguous 
to each other. The pawl 20 further includes ratcheting teeth 23 for clockwise 
rotation and ratcheting teeth 24 for counterclockwise rotation respectively on two 
upper comers of two arcuate side portions thereof, with an arcuate face 25 being 

20 located between the ratcheting teeth 23 and the ratcheting teeth 24. Further, a slot 
26 is defined in a central portion of the pawl 20. 

The switch member 30 is disc-like and sized to cover the circular groove 
121 of the ratcheting wrench 10. An elongated protrusion 32 projects outward 
from a side of the switch member 30 and is engaged in the slot 26 of the pawl 20. 

25 A turn piece 32 extends downward from the other end face of the switch member 
30 for switching the pawl 20 to a left, right, or central position. The disc further 
includes an annular groove 33 in an outer periphery thereof. 

The spring SI has proper resilience and is directly mounted into the 
spring-receiving receptacle 122 of the ratcheting wrench 10. 

30 The ball Rl is placed on the spring SI and presses against the left ball- 

retaining groove 21 or the right ball-retaining groove 22 of the pawl 20. 
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After the spring SI, the ball Rl, the pawl 20, and the switch member 30 
are mounted in sequence into the spring-receiving receptacle 122 and the circular 
groove 121 of the ratcheting wrench 10, the C-clip 40 is engaged in the annular 
groove 33 of the switch member 30, providing a retaining function. 
5 The ratcheting D-head 50 has a drive column 51 on a front end thereof, 

the drive column 51 having different specifications and sizes. A relatively larger 
ratchet wheel 52 having a fixed specification and a fixed size is provided on an 
intermediate portion of the ratcheting D-head 50. The ratcheting D-head 50 
further includes an axial hole 53 in a center thereof, and a flange 55 is formed on 
10 a rear end of the ratcheting D-head 50. Further, a square hole 54 extends through a 
periphery of the ratchet wheel 52. 

The push rod 60 is a stepped rod and includes a ball-receiving groove 61 
in a rear end thereof. An arcuate groove 62 is defined in an intermediate portion 
of the push rod 60 and aligned with the square hole 54 of the ratchet wheel 52. 
15 The rear end of the push rod 60 is enlarged to form a knob 63 for manual turning. 

The return element 70 is slightly resilient and is mounted in the square 
hole 54 of the ratchet wheel 52. When the push rod 60 is turned, the return 
element 70 is moved upward or downward along the arcuate groove 62 of the 
push rod 60. 

20 Formed on a lower end of the positioning block 80 is a rod 81 that 

extends through the return element 70. The positioning block 80 further includes a 
protruded portion 82 on an upper end thereof. The protruded portion 82 is 
engaged in or disengaged from the groove 125 of the ratcheting wrench 10, 
depending from upward or downward movement of the return element 70. 

25 A quick-release structure for a ratcheting D-head of a ratcheting wrench is 

provided by means of assembling the above-mentioned elements. Figs. 2 through 
4 respectively show prohibition of clockwise rotation of the ratcheting D-head, 
prohibition of counterclockwise rotation of the ratcheting D-head, and free 
rotation of the ratcheting D-head. The user may switch the turn piece 32 of he 

30 switch member 30 leftward or rightward, causing one of the left and right ball- 
retaining grooves 21 and 22 to be selectively engaged with the ball Rl. Thus, 
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either ratcheting teeth 23 for clockwise rotation or ratcheting teeth 24 for 
counterclockwise rotation are engaged with the ratchet wheel 52, prohibiting the 
ratchet wheel 52 to turn in either the clockwise direction or the counterclockwise 
direction. In a case that the pawl 20 is in the middle position, the ratcheting D- 
5 head 50 is not restrained, allowing the user to detach and replace the ratcheting D- 
head 50. 

The ratcheting D-head in Fig. 5 is retained in place, and the ratcheting D- 
head in Fig. 6 is to be removed from the ratcheting wrench. When replacing of the 
ratcheting D-head 50 of a different specification and a different size is required, 

10 the knob 63 of the push rod 60 is turned until the arcuate groove 62 is aligned 
with the return element 70. At this time, due to the space provided by the arcuate 
groove 62, the return element 70 and the positioning block 80 synchronously 
move downward such that the positioning block 80 is disengaged from the groove 
125 of the ratcheting wrench 10, allowing easy removal of the whole set of the 

15 ratcheting D-head 50 and replacement of another ratcheting D-head of a different 
specification and a different size (including the whole set of ratcheting D-head 50, 
push rod 60, return element 70, and positioning block 80). When installing the 
another whole set of the ratcheting D-head 50, the return element 70 and the 
positioning block 80 are adjusted to be aligned with the arcuate groove 62 of the 

20 push rod 60 such that the positioning block 80 is completely inside the ratchet 
wheel 52, allowing the whole set of the ratcheting D-head 50 to be inserted into 
the axial hole 123 and the stepped portion 124 of the ratcheting wrench 10. 
Finally, the knob 63 of the push rod 60 is turned to cause the arcuate groove 62 to 
disengage from the return element 70. The return element 70 is pressed against by 

25 the intermediate portion of the push rod 60 and thus moves upward, which urges 
the positioning block 80 into the groove 125 of the ratcheting wrench 10. The 
assembly is thus completed. 

According to the above description, the quick-release structure for a 
ratcheting D-head of a ratcheting wrench in accordance with the present invention 

30 is provided. It has been manufactured and repeatedly tested, and the results 
showed that the following functions can be achieved: 
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1. The user may carry only one ratcheting wrench and a plurality of 
ratcheting D-heads of different specifications and different sizes for different use. 
The burden of carriage to the user is mitigated, and the application range of the 
ratcheting wrench is increased. 
5 2. The ratcheting D-head can be replaced by the user without any tool. 

Detachment and replacement of the ratcheting D-head can be accomplished 
easily. 

The inventor of the present invention has investigated the market and 
found no similar products. Thus, the present invention is a first invention and 
10 possesses utility and improvement, which meets the requirement of Article 95 of 
the Patent Law. An application for patent is filed accordingly. 
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Brief Description of the Drawings 

Fig. 1 is an exploded perspective view of a ratcheting wrench in 
accordance with the present invention. 

Fig. 2 is a schematic view of the ratcheting wrench, wherein clockwise 
rotation of the ratcheting D-head is prohibited. 

Fig. 3 is a schematic view of the ratcheting wrench, wherein 
counterclockwise rotation of the ratcheting D-head is prohibited. 

Fig. 4 is a schematic view of the ratcheting wrench, wherein the 
ratcheting D-head is allowed to rotate freely. 

Fig. 5 is a sectional view of the ratcheting wrench, wherein the ratcheting 
D-head is retained in place. 

Fig. 6 is a sectional view of the ratcheting wrench, wherein the ratcheting 
D-head is to be removed from the ratcheting wrench. 
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82 protruded portion 
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Claims : 

1. A quick release structure for a ratcheting D-head of a ratcheting wrench, 
comprising a ratcheting wrench, a pawl, a switch member, a C-clip, a 
spring, a ball, a ratcheting D-head, a compression spring, a positioning ball, 
a push rod, a return element, and a positioning block, characterized in that: 

the ratcheting wrench includes a head having a circular groove in a 
side thereof, the circular groove does not extend throughout the head and 
receive the pawl; and the switch member, a spring-receiving receptacle is 
defined in a bottom wall delimiting the circular groove for receiving the 
spring and the ball, the head further includes an axial hole extending 
throughout a central portion thereof, the axial hole has a stepped portion for 
receiving the ratcheting D-head, the axial hole further has a bottom portion 
communicated with the circular groove, and an annular groove is defined in 
a peripheral wall delimiting the axial hole; 

the pawl includes symmetric left and right portions, the pawl 
further includes two arcuate sides two arcuate sides the bottom sides of 
which include left and right ball-retaining grooves that are contiguous to 
each other, the pawl further includes ratcheting teeth for clockwise rotation 
and ratcheting teeth for counterclockwise rotation respectively on two upper 
corners of two arcuate side portions thereof, with an arcuate face being 
located between the ratcheting teeth and the ratcheting teeth, a slot is 
defined in a central portion of the pawl; 

the switch member covers the circular groove of the ratcheting 
wrench, an elongated protrusion projects outward from a side of the switch 
member and is securely engaged in the slot of the pawl, a turn piece extends 
downward from the other end face of the switch member for switching the 
pawl to a left, right, or central position, the switch member further includes 
an annular groove in an outer periphery thereof for receiving a C-clip; 

the ratcheting D-head has a drive column on a front end thereof, 
the drive column has different specifications and sizes, a relatively larger 
ratchet wheel having a fixed specification and a fixed size is provided on an 

8 
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intermediate portion of the ratcheting D-head, a flange is formed on a rear 
end of the ratcheting D-head and mounted in the stepped portion of the 
ratcheting wrench, the ratcheting D-head is engaged with the pawl, the 
ratcheting D-head further includes an axial hole in a center thereof for 
receiving the compression spring, the positioning ball, and the push rod, a 
square hole extends through the periphery of the ratchet wheel, is aligned 
with the groove of the ratcheting wrench, and receives a return element and 
a positioning block; 

the push rod is a stepped rod, an arcuate groove for receiving the 
return element is defined in an intermediate portion of the push rod and 
aligned with the square hole of the ratchet wheel, an enlarged knob is 
formed on an end of the push rod for manual turning. 

2. The quick release structure for a ratcheting D-head of a ratcheting wrench as 
claimed in claim 1 , wherein the pawl is moved via leftward/rightward turning 
of the switch member to cause the ratcheting teeth for clockwise rotation or 
the ratcheting teeth for counterclockwise rotation to move upward and to 
restrain clockwise rotation or counterclockwise rotation of the ratchet wheel, 
and wherein when the pawl is in the central position, the ratcheting D-head is 
freely rotatable and removable. 

3. The quick release structure for a ratcheting D-head of a ratcheting wrench as 
claimed in claim 1, wherein the return element and the positioning block 
move upward or downward in response to rotational movement of the arcuate 
groove of the push rod such that the positioning block is moved upward to an 
engage state or moved downward to a disengaged state, thereby retaining the 
ratcheting D-head in the groove of the head of the ratcheting wrench or 
disengaging the ratcheting D-head from the groove of the head of the 
ratcheting wrench. 
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Abstract 

The present invention provides a quick release structure for a ratcheting 
D-head of a ratcheting wrench, characterized in that: the ratcheting wrench 
includes a head having a circular groove in a side thereof, the circular groove does 
not extend throughout the head and receive a pawl and a switch member, a spring- 
receiving receptacle is defined in a bottom wall delimiting the circular groove and 
receives a spring and a ball, the ball presses against one of a left ball-retaining 
groove and a right ball-retaining groove of the pawl such that either ratcheting 
teeth for clockwise rotation or ratcheting teeth for counterclockwise rotation on 
the pawl restrains clockwise or counterclockwise rotation of the ratcheting D- 
head. Extending through the periphery of the ratchet wheel is a square hole that 
receives a return element and a positioning block. The return element and the 
positioning block move upward or downward in response to rotational movement 
of an arcuate groove of a push rod such that the positioning block is moved 
upward to an engaged state or moved downward to a disengaged state, thereby 
retaining the ratcheting D-head in the groove of the head of the ratcheting wrench 
or disengaging the ratcheting D-head from the groove of the head of the 
ratcheting wrench. 
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